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Abstract: The Advanced Synthetic Aperture Radar (ASAR) on- board Envisat operated successfully for
just over 10 years until the failure of Envisat in April 2012. ASAR was ESA‚Äôs very first deployment
of a C-band phased- array antenna, allowing extended imaging capacity in comparison to its ERS SAR
predecessors. As such it operated in various acquisition modes ‚Äì Image (IM), Alternating Polarisation
(AP), Wide Swath (WS), Global Monitoring (GM), and Wave (WV). For IM and AP modes there was
a selection of 7 swaths with swath width from 100 km to 56 km: IM was single-polarisation, while
AP was dual-pol, offering a choice from HHVV, HHHV, or VVVH. WS and GM modes had a total
swath width of 405 km based on the combination of 5 sub-swaths. WV acquired imagettes of 10 km
by 10 km every 100 km along the satellite track. This paper is a look back to the 10 years of ASAR
operations, covering topics such as the ASAR Instrument (characteristics, acquisition modes, product tree
and observation scenario), Instrument Calibration and Performance Verification (including instrument
stability, internal calibration, external calibration, absolute radiometric calibration, localisation accuracy,
absolute geolocation accuracy, performance verification and product calibration), ASAR specific missions
(wave and polarimetric), particular ASAR events such as antenna resets, burst synchronisation, AP swath
modifications and the Envisat orbit change in October 2010.
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7KH $GYDQFHG 6\QWKHWLF $SHUWXUH 5DGDU $6$5 RQ
ERDUG (QYLVDW RSHUDWHG VXFFHVVIXOO\ IRU MXVW RYHU 
\HDUVXQWLO WKH IDLOXUHRI(QYLVDW LQ$SULO$6$5
ZDV(6$¶V YHU\ ILUVW GHSOR\PHQW RI D &EDQG SKDVHG
DUUD\ DQWHQQD DOORZLQJ H[WHQGHG LPDJLQJ FDSDFLW\ LQ
FRPSDULVRQ WR LWV (56 6$5 SUHGHFHVVRUV $V VXFK LW
RSHUDWHG LQ YDULRXV DFTXLVLWLRQ PRGHV ± ,PDJH ,0
$OWHUQDWLQJ 3RODULVDWLRQ $3 :LGH 6ZDWK :6
*OREDO0RQLWRULQJ*0DQG:DYH:9)RU,0DQG
$3PRGHVWKHUHZDVDVHOHFWLRQRIVZDWKVZLWKVZDWK
ZLGWK IURP  NP WR  NP ,0 ZDV VLQJOH
SRODULVDWLRQ ZKLOH $3ZDV GXDOSRO RIIHULQJ D FKRLFH





7KLV SDSHU LV D ORRN EDFN WR WKH  \HDUV RI $6$5
RSHUDWLRQV FRYHULQJ WRSLFV VXFK DV WKH $6$5
,QVWUXPHQW FKDUDFWHULVWLFV DFTXLVLWLRQ PRGHV SURGXFW
WUHH DQG REVHUYDWLRQ VFHQDULR ,QVWUXPHQW &DOLEUDWLRQ
DQG 3HUIRUPDQFH 9HULILFDWLRQ LQFOXGLQJ LQVWUXPHQW
VWDELOLW\ LQWHUQDO FDOLEUDWLRQ H[WHUQDO FDOLEUDWLRQ
DEVROXWH UDGLRPHWULF FDOLEUDWLRQ ORFDOLVDWLRQ DFFXUDF\
DEVROXWHJHRORFDWLRQDFFXUDF\SHUIRUPDQFHYHULILFDWLRQ
DQGSURGXFWFDOLEUDWLRQ$6$5VSHFLILFPLVVLRQVZDYH
DQG SRODULPHWULF SDUWLFXODU $6$5 HYHQWV VXFK DV
DQWHQQD UHVHWV EXUVW V\QFKURQLVDWLRQ $3 VZDWK





DQ HQKDQFHG (DUWK 2EVHUYDWLRQ FDSDELOLW\ IURP VSDFH
7KH(QYLVDWPLVVLRQREMHFWLYHVZHUHWRFRQWULEXWHWRWKH
(DUWK¶V HQYLURQPHQW VWXGLHV LQFOXGLQJ ODQG RFHDQ DQG
SRODU UHJLRQV WR REVHUYH WKH DWPRVSKHUH DQG LWV
FKHPLVWU\ WR REVHUYH WKH RFHDQ WR SURYLGH GDWD IRU




RI  GLIIHUHQW SD\ORDGV VHH )LJXUH  SURYLGLQJ
FRPSOHPHQWDU\ V\QFKURQLVHG DQG FROORFDWHG
PHDVXUHPHQWV DV VKRZQ LQ )LJXUH  IRU WKH VSHFLILF
H[DPSOHRIWKHLPDJLQJLQVWUXPHQWV

(QYLVDW ZDV ODXQFKHG RQ WKH VW 0DUFK  E\ DQ
$ULDQHURFNHWIURP(XURSH
VVSDFHSRUWLQ.RXURXIRUD





FRPSDWLELOLW\ ZLWK LWV SUHGHFHVVRU 7KH QRPLQDO
_____________________________________ 
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6\QWKHWLF $SHUWXUH 5DGDU $6$5 LQVWUXPHQW $6$5
FRQWULEXWHG WR WKH RYHUDOO PLVVLRQ REMHFWLYHV E\
SURYLGLQJ DOOZHDWKHU QLJKWDQGGD\ UDGDU EDFVNDWWHU
RYHU ODQG SRODU UHJLRQV DQG RFHDQV DW GLIIHUHQW
UHVROXWLRQV DQG VZDWK ZLGWKV )XUWKHUPRUH $6$5
EHLQJ WKHGLUHFW FRQWLQXDWLRQ RI WKH(566$5PLVVLRQ
DOORZHG (6$ WR SURYLGH PRUH WKDQ  \HDUV RI










2. ADVANCED SYNTHETIC APERTURE 
RADAR (ASAR) INSTRUMENT 
+HUH WKH LQIRUPDWLRQ RQ WKH $6$5 LQVWUXPHQW
DFTXLVLWLRQ PRGHV VZDWK FKDUDFWHULVWLFV SURGXFWV DQG
REVHUYDWLRQVFHQDULRDUHGLVFXVVHG
2.1. Instrument Characteristics 
$6$5 ZDV D ULJKW VLGH ORRNLQJ &EDQG 6\QWKHWLF
$SHUWXUH 5DGDU ZRUNLQJ DW WKH FHQWUDO IUHTXHQF\ RI
 *+] ZLWK D PD[LPXP FKLUS EDQGZLGWK RI 
0+]7KHLQVWUXPHQWDFTXLUHGGDWDDWWZRGLIIHUHQWELW




FRPSRVHG RI  7UDQVPLW5HFHLYH 0RGXOHV 750
RUJDQLVHG LQ WLOHVRIURZVHDFK (DFK750ZDV
DFWLYDWHG LQGHSHQGHQWO\ LQ JDLQ DQG SKDVH DOORZLQJ D
IOH[LEOH HOHFWURQLF HOHYDWLRQ EHDP VWHHULQJ VSDQQLQJ
IURPWRLQFLGHQWDQJOH)XUWKHUPRUHHDFK750
FRQVLVWHG RI WZR WUDQVPLW FKDQQHOV +	9 DQG RQH
















2.2. Acquisition Modes 
$6$5 ZDV D IOH[LEOH LQVWUXPHQW LQ WKDW LW FRXOG EH
RSHUDWHG LQ  PXWXDOO\ H[FOXVLYH DFTXLVLWLRQ PRGHV
7KRVH PRGHV ZHUH ,PDJH 0RGH ,0 $OWHUQDWLQJ
3RODULVDWLRQ $30RGH WKH:LGH 6ZDWK :60RGH
*OREDO0RQLWRULQJ*00RGHDQG:DYH:90RGH





 ,0 ZDV D FODVVLFDO VWULSPDS PRGH WKDW FRXOG EH
RSHUDWHG RQ RQH RI WKH  SUHGHILQHG HOHYDWLRQ EHDPV
FDOOHG ,PDJH 6ZDWK ,6 IURP ,6 WR ,6 7KH VZDWK
ZLGWK GHFUHDVHG ZLWK LQFLGHQW DQJOH IURP a NP WR
a NP ,0 JHQHUDWHG KLJK UHVROXWLRQ GDWDWDNHV LQ
VLQJOH SRODULVDWLRQ ++ RU 99 HDFK FKDUDFWHULVHG
EHDP KDYLQJ D GLIIHUHQW PLG LQFLGHQW DQJOH DQG
FRYHUDJHDVLQGLFDWHGLQ7DEOH7KH,0,699VZDWK




EXW XVHG WKH 6FDQ6$5 WHFKQLTXH WR SURYLGH D GXDO
SRODULVDWLRQFDSDFLW\,Q$3WZRVLPXOWDQHDRXVLPDJHV
RI WKH VDPH DUHD FRXOG EH LPDJHG LQ D FRSRODULVDWLRQ
++99 RU FURVVSRODULVDWLRQ +++9 RU 999+
FRQILJXUDWLRQ $3 JHQHUDWHG KLJK UHVROXWLRQ GDWD EXW
ZLWK D VOLJKOW\ LQIHULRU UDGLRPHWULF UHVROXWLRQ DQG D





ZLWK VRPH RI WKH VWULSPDS VZDWKV ,QGHHG WKH EHDPV
6666 ZHUH VWULFWO\ LGHQWLFDO WR ,6,6  %RWK:6
DQG*0SURYLGHGDVZDWKH[WHQWRINP:6ZDVD
UHODWLYHO\ KLJK UHVROXWLRQ PRGH SURYLGLQJ a P
VSDWLDO JHRPHWULF UHVROXWLRQ GDWD ZKLOH *0 ZDV
LQWHQGHG IRU JOREDO DFTXLVWLRQ DW WKH FRVW RI D UHGXFHG















IS1   1$ 
SS1   1$ 
IS2    
IS3_SS2    
IS4_SS3    
IS5_SS4    
IS6_SS5    
IS7    

,0$3:6 DQG*0ZHUHPRGHVPDLQO\ LQWHQGHG WR
DFTXLUH RYHU ODQG FRDVW DQG SRODU UHJLRQV ZKLOH:9
ZDV GHGLFDWHG WR WKH PRQLWRULQJ RI WKH RSHQ RFHDQV
:9 DFTXLUHG YLJQHWWHV RI [ NP HYHU\  NP
DORQJ WKH VDWHOOLWH WUDFN 7KH YLJQHWWHV DOVR FDOOHG
LPDJHWWHV FRXOG EH DFTXLUHG RYHU RQH RI WKH 
SUHGHILQHGGLIIHUHQW,6,6VZDWKVLQHLWKHU99RU++
SRODULVDWLRQ
*0 DQG :9 PRGHV DLPHG WR DFTXLUH JOREDO UDGDU
PHDVXUHPHQWV RYHU WKH ZRUOG DW WKH FRVW RI D OLPLWHG
FRYHUDJH:9RUDOLPLWHGUHVROXWLRQ*0

7KLV LQVWUXPHQW IOH[LELOLW\ DGGHG FRPSOH[LW\ DW WKH
FDOLEUDWLRQ OHYHO DV WKH ODUJH QXPEHU RI GLIIHUHQW
FRPELQDWLRQ RI HOHYDWLRQ EHDPV DQG SRODULVDWLRQV
UHTXLUHG FDOLEUDWLRQ 6HFWLRQ  ,Q DGGLWLRQ WR WKH 
LPDJLQJPRGHV$6$5FRXOGDFTXLUHLQWZRFDOLEUDWLRQ
PRGHV([WHUQDO&DOLEUDWLRQ(&>@PRGHDQG0RGXOH
6WHSSLQJ 0RGH 060 7KH ILUVW ZDV XVHG WR
FKDUDFWHULVH WKH SDVVLYH SDUW RI WKH DQWHQQD WKH




2.3. ASAR Product Tree 
)URP WKHGLIIHUHQW SRVVLEOH DFTXLVLWLRQPRGHV D IXOO
SURGXFW IDPLO\ ZDV GHILQHG WR VHUYH D ZLGH UDQJH RI
DSSOLFDWLRQV DQG XVHUV 7KH $6$5 SURGXFW WUHH
FRPSULVHVWKHIROORZLQJFODVVHV

 5$: SURGXFWV XQSURFHVVHG DQG XQFDOLEUDWHG
6$5SURGXFWV
 6LQJOH /RRN &RPSOH[ 6/& SURGXFWV 7KHVH DUH
FRQVLGHUHGWREHWKHEDVLFSURGXFWVDVWKH\SUHVHUYH




DQG OLJKWO\ VSDWLDOO\ DYHUDJHG WR REWDLQ VTXDUH
SL[HOV DQG SURMHFWHG LQWR WKH JURXQG UDQJH SODQH
ZKLOH PDLQWDLQLQJ SDWK RULHQWDWLRQ D]LPXWK
UDQJH
 *HRFRGHG (OOLSVRLG &RUUHFWHG *(& SURGXFWV
VLPLODU WR 35, SURGXFWV H[FHSW SURMHFWHG RQ WR D
PDSJHRPHWU\HDVWLQJQRUWKLQJXVLQJWKH:*6
UHIHUHQFHHOOLSVRLG
 0HGLXP 5HVROXWLRQ 05 SURGXFWV GHWHFWHG DQG
VWURQJO\ DYHUDJHG WR REWDLQ VTXDUH SL[HOV DQG
SURMHFWHG LQWR WKH JURXQG UDQJH SODQH ZKLOH
PDLQWDLQLQJSDWKRULHQWDWLRQ

)RU WKH SDUWLFXODU FDVH RI WKH :9 PRGH GDWD WKH
SURGXFW GHILQLWLRQ KDV EHHQ RULHQWHG WRZDUGV
















level class Acquistion Modes 
IM AP WS GM WV 
L0 RAW / / / / /
L1 SLC ,06 $36 :66  :9,
PRI ,03 $33   
GEC ,0* $3*   
MR ,00 $30 :60 *0 
Spectra     :96
L2 Ocean 
Spectra 
    :9:

$OO WKH $6$5 SURGXFWV DUH JHQHUDWHG E\ WKH (6$
VWDQGDUGSURFHVVLQJIDFLOLW\3)$6$5ZKLFKLVLQVWDOOHG
DW DOO WKH (QYLVDW *URXQG 6WDWLRQV DQG 3URFHVVLQJ
&HQWUHV 3$&V 7KLV HQVXUHV SURGXFW FRQVLVWHQF\
LQGHSHQGHQWRIWKHSURFHVVLQJFHQWUH

6HYHUDOSURFHVVRUXSJUDGHV WRRNSODFHVLQFH WKH ODXQFK
RI (QYLVDW LQ RUGHU WR FRSH ZLWK LQVWUXPHQW VHWWLQJ
FKDQJHV DQG WR LPSURYH WKH SURGXFW TXDOLW\ )RU
H[DPSOHLQ(6$LQWURGXFHGWKHQHZ:LGH6ZDWK
6/& :66 SURGXFW WR H[SHGLWH 6FDQ6$5






2.4. ASAR Observation Scenario 
$6$5 ZDV IXQFWLRQLQJ YHU\ FORVH WR LWV PD[LPXP
FDSDFLW\ ,Q WKH DEVHQFH RI DQ\ XVHU UHTXHVW WKH
LQVWUXPHQW ZDV WDVNHG DFFRUGLQJ WR D SUHGHILQHG
%DFNJURXQG 0LVVLRQ %0 IRU WKH /%5 PRGHV DQG D
%DFNJURXQG5HJLRQDO0LVVLRQ %50SODQQLQJ IRU WKH
+%5 PRGHV 7KH DLP RI WKLV GHIDXOW SODQQLQJ ZDV WR
EXLOGDFRQVLVWHQWGDWDDUFKLYHRYHUDUHDVZLWKWKHPRGH
PRVW RIWHQ UHTXHVWHG E\ WKH XVHU FRPPXQLW\ IXOO\
H[SORLWLQJWKHVDWHOOLWHUHVRXUFHV

2.4.1. ASAR Background Mission (BM) 
/%5PRGHV :9	*0 ZHUH RSHUDWHG DFFRUGLQJ WR
XVHUGHPDQG ,QWKHDEVHQFHRIXVHUUHTXHVWV*0++
ZDV XVHG RYHU ODQG DQG SRODU DUHDV DQG :9 RYHU
RFHDQV ZKHQ WKH LQVWUXPHQW ZDV QRW RSHUDWHG LQ +5
PRGHV ,Q RUGHU WR SURYLGH FRQWLQXLW\ ZLWK WKH (56
:DYH PLVVLRQ WKH GHIDXOW :9 FRQILJXUDWLRQ ZDV




2.4.2. ASAR Background Regional Mission (BRM) 
)RU+5PRGHV WKH LQVWUXPHQWZDVRSHUDWHG DFFRUGLQJ
WRXVHUGHPDQGV,QFDVHVRIQRVSHFLILFGHPDQG$6$5
RSHUDWHG DFFRUGLQJ WR D SUHGHILQHG %DFNJURXQG
5HJLRQDO 0LVVLRQ %50 ZKLFK GHILQHG WKH GHIDXOW
DFTXLVLWLRQ SODQ ,Q JHQHUDO :699 ZDV XVHG RYHU
FRDVWDO DUHDV ZKLOH ,0 DQG PRUH SUHFLVHO\ ,699
(56OLNH ZHUH VHW ZKHUH FRQWLQXLW\ ZLWK (56 ZDV
UHTXHVWHG7KHVHGHIDXOWPRGHVZHUHVXSHUVHGHGE\XVHU
UHTXHVWV XQOHVV WKH\ IHOO ZLWKLQ VSHFLILF DUHDV ZKHUH
IXUWKHUUHVWULFWLRQVZHUHDSSOLHG

3. ASAR Mission Events 
7KHUH ZHUH VHYHUDO PDMRU HYHQWV WKDW RFFXUUHG GXULQJ
WKH(QYLVDWPLVVLRQ WKDW KDG DQ LPSDFW RQ$6$5GDWD
DQGSURGXFWV7KHVHHYHQWVDUHGLVFXVVHGEHORZ

3.1. ASAR Data Subsystem Redundancy Switch 
(May 2003) 
)LUVWVLJQVRIDQRQERDUGDQRPDO\ZHUHIRXQGZLWKWKH
TXDOLW\ RI $6$5 GDWD MXVW DIWHU ODXQFK DOWKRXJK QR
SUREOHPVZHUHGHWHFWHG IURP WKH LQVWUXPHQW WHOHPHWU\
7KHQ D IDLOXUH ZDV IRXQG RQ WKH 4EUDQFK RI WKH RQ
ERDUG WUDQVPLWWHU $6$5ZDV VZLWFKHG GRZQ RQ WK
0D\  WR FKDQJH WKH GDWD VXEV\VWHP '66 IURP
VLGH $ WR VLGH %  )ROORZLQJ WKH VZLWFK WR '66%
UHGXQGDQF\ $6$5 RSHUDWLRQV UHVXPHG RQ QG -XQH
ZLWKQRPLQDOGDWDTXDOLW\>@

7KH LPSDFW RI XVLQJ WKH'66$DQG WKH UHVXPSWLRQRI
QRPLQDORSHUDWLRQVZLWK'66%FDQEHVHHQWKURXJKWKH
JDLQ RI WKH 060 GDWD DFTXLUHG EHIRUH DQG DIWHU WKH
UHGXQGDQF\ VZLWFK 060 GDWD PHDVXUHV WKH JDLQ DQG
SKDVH RI DOO  WUDQVPLWUHFHLYH PRGXOHV  7KLV LV
LOOXVWUDWHG LQ )LJXUH  WUDQVPLW + SRODULVDWLRQ JDLQ
RQO\ZKLFK VKRZV WKHPD[LPXPPHDQ DQGPLQLPXP
JDLQ IURP WKH DFWLYH $6$5750V IURP ODXQFK WR WKH
HQGRI 7KHJDLQV DUH UHODWLYH WR WKH VWDUW RI WKH







*DLQRQO\* 0LQLPXP% 0HDQ5 0D[LPXP
 3.2. ASAR Antenna Reset#1 (September 2005) 
7KHVWDELOLW\RIWKH$6$5DQWHQQDZDVDVVHVVHGE\WKH
EHKDYLRXURIWKHDQWHQQD750V7KHVHZHUHPRQLWRUHG
GDLO\ XVLQJ WKH060 SURGXFWV ZKLFK ZDV D GHGLFDWHG
$6$5FDOLEUDWLRQPRGH,QWKH060SURGXFWVWKH
LQGHSHQGHQW750VZHUH VDPSOHG LQJDLQ DQGSKDVH LQ
OHVVWKDQRQHVHFRQG

$GULIW LQ WKH JDLQ DQGSKDVHRIPRVW750VZDV VHHQ
IURP WKH VWDUW RI WKH PLVVLRQ 'XH WR WKH DFFXPXODWHG
JDLQDQGSKDVHGULIWIRUDODUJHSHUFHQWDJHRIWKH750V
WKH ILUVW RI WZR DQWHQQD UHVHWV ZDV SHUIRUPHG RQ WK




DQG SKDVH IURP WKH DFWLYH $6$5 750V 7[ + RQO\
IURPMXVWEHIRUHWRMXVWDIWHU WKHILUVWDQWHQQDUHVHWIRU
WKH PHDQ JDLQ RU SKDVH RQH VWDQGDUG GHYLDWLRQ DERYH
DQG EHORZ WKH PHDQ LV DOVR VKRZQ  7KH JDLQ DQG
SKDVHV DUH UHODWLYH WR WKH VWDUW RI WKH PLVVLRQ  7KLV











3.3. ASAR Wide-Swath Burst Synchronisation 
(September 2006) 




EH SRVVLEOH WR JHQHUDWH DQ LQWHUIHURJUDP VLQFH WKHUH
ZLOO EH QR FRUUHODWLRQ EHWZHHQ WKH SDLU RI SURGXFWV DV
WKH VDPH SRLQW RQ WKH JURXQG ZRXOG EH LPDJHG E\ D
GLIIHUHQW SDUW RI WKH D]LPXWK EHDP 7KH DFTXLVLWLRQ
VWDUW WLPHV IRU $6$5 :60 LPDJHU\ ZHUH DOWHUHG LQ
6HSWHPEHU  VR LW VWDUWHG DW GLVFUHWH SRLQWV DURXQG








WK 6HSWHPEHU  RUELW  $QDO\VLV RI WKH







3.4. Re-Calibration of IM and AP Modes (January 
2007) 
$ UDGLRPHWULF UHFDOLEUDWLRQ RI $6$5 ,0 DQG $3
PRGHV ZDV SHUIRUPHG LQ 'HFHPEHU  DQG -DQXDU\
 )ROORZLQJWKHVXFFHVVIXOUHGHSOR\PHQWRIWKUHH
$6$5 WUDQVSRQGHUV IURP 7KH 1HWKHUODQGV WR
.DOLPDQWDQ,QGRQHVLD5HVROXWH &DQDGDDQG2WWDZD
&DQDGD VLQFH PLG >@ PDQ\ PRUH WUDQVSRQGHU
PHDVXUHPHQWVKDGEHHQREWDLQHG7KLVPDGHLWSRVVLEOH
WRSHUIRUPDGHWDLOHGDQDO\VLVRIWKH$6$5WUDQVSRQGHU
UHODWLYH UDGDU FURVVVHFWLRQ 5&6 DV D IXQFWLRQ RI
SURGXFW W\SH VZDWK DQG SRODULVDWLRQ 7KLV DQDO\VLV
VKRZHGWKHQHFHVVLW\RISHUIRUPLQJDUHFDOLEUDWLRQYLD
WKH JHQHUDWLRQ RI UHYLVHG FDOLEUDWLRQ FRQVWDQWV 7KH




 7DEOH  JLYHV WKH GLIIHUHQFH EHWZHHQ WKH ROG DQG QHZ
FDOLEUDWLRQ FRQVWDQWV ǻ. ZKHUH .QHZ   .ROG  ǻ.
FKDQJHV RWKHU WKDQ G% DUH PDUNHG LQ UHG  7KH
FRQVHTXHQFH RI WKH QHZ FDOLEUDWLRQ FRQVWDQWV RQ






3URG 3RO ,6 ,6 ,6 ,6 ,6 ,6 ,6
$33 999+       
$33 +++9       
$3* 999+       
$3* +++9       
$36 999+       
$36 +++9       
$30 999+       
$30 +++9       

$IWHUWKHUHFDOLEUDWLRQDFWLYLW\XSGDWHG$6$5H[WHUQDO
FDOLEUDWLRQ $6$B;&$B$; DX[LOLDU\ ILOHV ZHUH
JHQHUDWHGRQWK-DQXDU\DQGGLVVHPLQDWHGWRWKH
SURFHVVLQJFHQWUHV LQRUGHU IRU WKHQHZ.YDOXHV WREH
LQFOXGHG LQ DOO VXEVHTXHQWO\ SURFHVVHG ,0 DQG $3
SURGXFWV 

1R IXUWKHU FDOLEUDWLRQ FRQVWDQW XSGDWHV ZHUH UHTXLUHG
IRUWKHUHVWRIWKH$6$5PLVVLRQ

3.5. ASAR AP Swath Modifications (May 2009) 
&KDQJHV ZHUH PDGH DW WKH HQG RI 0D\  WR WKH
(QYLVDW$6$5$3 VZDWKV FKDUDFWHULVWLFV  7KHVHZHUH
PDGH WR DYRLG XQSODQQHG VKXWGRZQV RI WKH $6$5
LQVWUXPHQW WKDW KDG RFFXUUHG VLQFH ODXQFK ZKHQ
DFTXLULQJ$3GDWD8QSODQQHGVKXWGRZQVRIWKH$6$5
ZHUH XQGHVLUDEOH GXH WR WKHLU LPSDFW RQ WKH SRVVLEOH
GHJUDGDWLRQRIWKHLQVWUXPHQWKDUGZDUH7KHQXPEHURI
$3DFTXLVLWLRQVZDVUHGXFHGVLJQLILFDQWO\LQHDUO\





7KLV SUREOHPZDV FDXVHG E\ WLPLQJ SUREOHP EHWZHHQ
WKH WUDQVPLW SXOVH DQG WKH UHFHLYH ZLQGRZ  WKH
VROXWLRQZDVWRFKDQJHWKHVZDWKZLGWKIRUVZDWKV,6
WR ,6 WKH QHDU UDQJH LQFLGHQW DQJOHV ZHUH LQFUHDVHG
ZKLOH WKH IDU UDQJH LQFLGHQWDQJOHV UHPDLQHG WKH VDPH
7KHFRQVHTXHQFHRIWKHVHFKDQJHVZDVDUHGXFHGVZDWK
ZLGWK DQG UHGXFHGRYHUODSEHWZHHQ WKH VZDWKV 7KHUH
ZHUHQRFKDQJHVIRUVZDWK,67DEOHVKRZVLQUHGWKH
LQFLGHQWDQJOHVDQGWKHVZDWKZLGWKVIRUWKH$3,6WR










Old New Old New 
IS1 14.36 - 22.32 14.36 - 22.32 106.3 106.3 
IS2 18.68 - 26.22 20.30 - 26.22 105.3 83.4 
IS3 25.78 - 31.27 26.73 - 31.27 83.1 69.2 
IS4 30.89 - 36.20 31.28 - 36.20 87.5 81.3 
IS5 35.68 - 39.35 36.81 - 39.35 65.4 45.6 
IS6 39.02 - 42.76 39.61 - 42.76 71.7 60.9 




DIWHU WKH VZDWK PRGLILFDWLRQ 7KH WZR LPDJHV VKRZQ






3URGXFW 3RO ,6 ,6 ,6 ,6 ,6 ,6 ,6
,03 99       
,03 ++       
,0* 99       
,0* ++       
,06 99       
,06 ++       
,00 99       






3.6. ASAR Antenna Reset#2 (March 2010) 
7KHGHFLVLRQ WRSHUIRUPD VHFRQG$6$5DQWHQQD UHVHW




(QYLVDW RQ WKH WK0DUFK  GXULQJ RUELWV 
,PDJHU\DFTXLUHGDIWHUWKHXSORDGGLGQRWVKRZ
DQ\ XQH[SHFWHG SUREOHPV RWKHU WKDQ WKH H[SHFWHG
FKDQJHV WR WKH HOHYDWLRQ DQWHQQD SDWWHUQV +RZHYHU
SUREOHPV ZHUH IRXQG ZLWK VRPH RI WKH 060
PHDVXUHPHQWV )RU JDLQ WKHUH ZHUH LPSURYHPHQWV EXW
LQ5[SKDVHWKHUHZDVDSUREOHPZLWKWKHVWWRSDQG
WK PLGGOH URZV ,W ZDV GHFLGHG WR SHUIRUP D JDLQ
DQG SKDVH UHILQHPHQW WKURXJK WKH JHQHUDWLRQ RI D IHZ
QHZ FRQILJXUDWLRQ ILOHV DV D VLPLODU UHILQHPHQW ZDV














ZDV H[WHQGHG XS WR WKH HQG RI  ZLWK D IXUWKHU
H[WHQVLRQ EH\RQG  KDYLQJ EHHQ DVVHVVHG >@
%HFDXVHWKHGULYLQJFRQVWUDLQWIRUWKDWH[WHQVLRQZDVWKH
IXHO DYDLODELOLW\ IRU RUELW PDLQWHQDQFH PDQRHXYUHV
H[WHQGLQJ WKH (QYLVDW PLVVLRQ EH\RQG  LPSOLHG
FKDQJHV LQ WKH RUELW FRQWURO VWUDWHJ\ 7KLV ZRXOG KDYH
DQ LPSDFW RQ WKH RSHUDWLRQV RI WKH VSDFHFUDIW DQG WKH
SD\ORDGV >@ RQ WKH VFLHQFH GDWD >@ DQG RQ WKH
PLVVLRQ,QDGGLWLRQDWWKHHQGRIWKHQRPLQDOPLVVLRQ
WKH  RSHUDWLRQDO RUELW ZRXOG KDYH WR EH FOHDUHG
DQGWKHVDWHOOLWHSODFHGDWDORZHUDOWLWXGHWRHQVXUHWKDW








FRQVXPSWLRQDQG WKXVSRWHQWLDOO\ H[WHQGHG WKHPLVVLRQ






 7KH RUELW ORZHULQJ QHFHVVDULO\ OHG WR FKDQJHV DW WKH
LQVWUXPHQWOHYHOWRPDLQWDLQSURGXFWTXDOLW\,QRUGHUWR
OLPLW WKH HIIRUW LQ WHUPV RI LQVWUXPHQW UHFDOLEUDWLRQ
SDUWLFXODUO\HOHYDWLRQDQWHQQDSDWWHUQV LWZDVGHFLGHG
WRNHHSWKHFXUUHQWEHDPDQGORRNDQJOHDQGWRUHGHILQH
WKH VZDWK SDUDPHWHUV DFFRUGLQJO\  7DEOH  OLVWV WKH
PDLQ VZDWK SDUDPHWHUV IRU ,0$3 DQG :6 DIWHU WKH
RUELW FKDQJH $ORQJ ZLWK WKHVH FKDUDFWHULVWLFV QHZ
VZDWKSDUDPHWHUVZHUHGHULYHGVXFKDVSXOVHUHSHWLWLRQ
IUHTXHQF\35)VDPSOLQJZLQGRZVWDUW WLPH6:67
WUDQVPLW SXOVH OHQJWK DQG VDPSOLQJ ZLQGRZ OHQJWK









IS1  1$ 
SS1  1$ 
IS2   
IS3_SS2   
IS4_SS3   
IS5_SS4   
IS6_SS5   
IS7   
AP1  ,6 1$ 
AP2   
AP3   
AP4   
AP5   
AP6   
AP7   

)ROORZLQJ WKH RQERDUG LQVWUXPHQW XSGDWHV RQ QG
2FWREHU  WKH LPSDFW RQ WKH $6$5 SURGXFWV ZDV
DVVHVVHG >@DWGLIIHUHQW OHYHOV UDGLRPHWU\ JHRPHWU\
DQGTXDOLW\ LQJHQHUDO7KHFODVVLFDO ,PSXOVH5HVSRQVH
)XQFWLRQ ,5) FKDUDFWHULVWLFV UHPDLQHG XQFKDQJHG RU
QRW VLJQLILFDQWO\ DOWHUHG 7KH SURGXFW UDGLRPHWULF DQG
JHRPHWULF FKDUDFWHULVWLFV ZHUH PDLQWDLQHG ZKLOH WKH







ODQG LFH VHDLFH RU RFHDQ DSSOLFDWLRQV DSDUW IURP
,QWHUIHURPHWULF6$5,Q6$5 ,Q WKHFDVHRI ,Q6$5 LW
ZDV QRW SRVVLEOH WR L V\VWHPDWLFDOO\ REWDLQ SDLUV RI
LPDJHV IURPEHIRUH DQG DIWHU WKH RUELW FKDQJH DQG LL
REWDLQSDLUVRI LPDJHVPDQ\ UHSHDWF\FOHVDSDUWGXH WR
WKH GULIWLQJ RUELW DIWHU WKH RUELW FKDQJH  7KLV GLG
KRZHYHU GHSHQGRQ ODWLWXGH DQGSDVV W\SH WKHUHZHUH
RSWLPDO LQWHUIHURPHWULF EDVHOLQHV DW 1 GHVFHQGLQJ
SDVVHVDQG6DVFHQGLQJSDVVHV)RUWKHVHODWLWXGHV
DQG SDVV W\SHV LW ZDV SRVVLEOH WR JHQHUDWH
LQWHUIHURJUDPVIURPGDWDDFTXLUHGVHYHUDOUHSHDWSHULRGV
DSDUW)RUORFDWLRQVIXUWKHUZD\IURPWKHVHODWLWXGHVWKH
RUELW EDVHOLQHV ZRXOG EH VXFK WKDW LW ZRXOG EHFRPH








3.8. Antenna TRM Failures 
7KH VXFFHVV RI WKH $6$5 DQWHQQD GHSHQGHG RQ WKHUH
EHLQJ D OLPLWHG QXPEHU RI 750 IDLOXUHV GXULQJ WKH
PLVVLRQ KDYLQJ D ODUJH QXPEHURI IDLOXUHVZRXOG OHDG
WRVLJQLILFDQWGHJUDGDWLRQRIWKHDQWHQQDSDWWHUQVKDSHV
7KHUHZHUHDWRWDORIWUDQVPLWKRUL]RQWDOSRODULVDWLRQ
IDLOXUHV  WUDQVPLW YHUWLFDO SRODULVDWLRQ IDLOXUHV 





Year Number of 
Failures 
Year Number of 
Failures 
   
   
   
   
   








 750 LQ WLOH % IDLOHG WR WUDQVPLW LQ + SRODULVDWLRQ
VLQFHWK$SULO
 750 LQ WLOH$ IDLOHG WR WUDQVPLW LQ9 SRODULVDWLRQ
VLQFHWK0D\
 750 LQ WLOH$ IDLOHG WR WUDQVPLW LQ9 SRODULVDWLRQ
VLQFHWK1RYHPEHU
  750 LQ WLOH & IDLOHG WR WUDQVPLW LQ + SRODULVDWLRQ
VLQFHWK-DQXDU\
 750 LQ WLOH' IDLOHG WR WUDQVPLW LQ9 SRODULVDWLRQ
VLQFHWK1RYHPEHU
 750 LQ WLOH$ IDLOHG WR WUDQVPLW LQ+ SRODULVDWLRQ
VLQFHWK-DQXDU\
 750 LQ WLOH % IDLOHG WR WUDQVPLW DQG
UHFHLYHLQ+	9SRODULVDWLRQVLQFHQG)HEUXDU\
 750 LQ WLOH % IDLOHG WR WUDQVPLW LQ + SRODULVDWLRQ
VLQFHWK0D\
 750 LQ WLOH ( IDLOHG WR WUDQVPLW LQ + SRODULVDWLRQ
VLQFHWK-XO\
 750 LQ WLOH ( IDLOHG WR WUDQVPLW LQ 9 SRODULVDWLRQ
VLQFHQG2FWREHU
 750 LQ WLOH ( IDLOHG WR WUDQVPLW LQ + SRODULVDWLRQ
VLQFHVW-DQXDU\
 750 LQ WLOH' IDLOHG WR WUDQVPLW LQ9 SRODULVDWLRQ
VLQFHWK-DQXDU\
 750 LQ WLOH' IDLOHG WR WUDQVPLW LQ+ SRODULVDWLRQ
VLQFHWK-XO\
 750 LQ WLOH$ IDLOHG WR WUDQVPLW LQ+ SRODULVDWLRQ
VLQFHWK6HSWHPEHU
 750 LQ WLOH' IDLOHG WR WUDQVPLW LQ + SRODULVDWLRQ
VLQFHWK2FWREHU
 750 LQ WLOH ( IDLOHG WR WUDQVPLW LQ 9 SRODULVDWLRQ
VLQFHWK'HFHPEHU
 750 LQ WLOH % IDLOHG WR WUDQVPLW LQ + SRODULVDWLRQ
VLQFHWK-XQH
 750 LQ WLOH & IDLOHG WR WUDQVPLW LQ + SRODULVDWLRQ
VLQFHWK2FWREHU
 750 LQ WLOH' IDLOHG WR WUDQVPLW LQ9 SRODULVDWLRQ
VLQFHWK0DUFK
 750 LQ WLOH % IDLOHG WR WUDQVPLW LQ + SRODULVDWLRQ
VLQFHWK$SULO
 750 LQ WLOH$ IDLOHG WR WUDQVPLW LQ+ SRODULVDWLRQ
VLQFHWK0D\
 750 LQ WLOH % IDLOHG WR WUDQVPLW LQ + SRODULVDWLRQ
VLQFHWK-XQH
 750 LQ WLOH % IDLOHG WR WUDQVPLW LQ9 SRODULVDWLRQ
VLQFHWK6HSWHPEHU

4. INSTRUMENT CALIBRATION AND 
PERFORMANCE VERIFICATION 
7KH $6$5 FDOLEUDWLRQ DQG SHUIRUPDQFH YHULILFDWLRQ
VWUDWHJ\ZDVEDVHGRQWKHZHOOHVWDEOLVKHGPHWKRGRORJ\
GHYHORSHG IRU (56 ,W ZDV EDVHG RQ UHSHWLWLYH
PHDVXUHPHQWV RYHU ZHOO FKDUDFWHULVHG QDWXUDO RU PDQ
PDGH WDUJHWV7KH$6$5FDOLEUDWLRQSODQ UHOLHGRQ WKH
$PD]RQUDLQIRUHVWIRUFKDUDFWHULVDWLRQRIWKHHOHYDWLRQ
DQWHQQD EHDP SDWWHUQV DQG RQ H[WHQVLYH XVH RI IRXU
VSHFLDOO\ GHYHORSHG SUHFLVLRQ WUDQVSRQGHUV >@
7UDQVSRQGHUVKDYLQJ D VWDEOH DQGNQRZQ5DGDU&URVV
6HFWLRQ 5&6 ZHUH XVHG IRU FDOLEUDWLRQ DQG
SHUIRUPDQFHYHULILFDWLRQWKURXJKDQDO\VLVRIWKHLU,5)
'XULQJDQGIROORZLQJWKH(QYLVDWFRPPLVVLRQLQJSKDVH
IRXU (6$ WUDQVSRQGHUV ZHUH GHSOR\HG LQ YDULRXV
ORFDWLRQV DURXQG 7KH 1HWKHUODQGV $DOVPHHU
6ZLIWHUEDQW (GDP DQG =ZROOH ,Q RUGHU WR DYRLG
FRQIOLFWVZLWKXVHUUHTXHVWVWKHFDOLEUDWLRQGDWDUHTXHVWV
RI KLJKHUSULRULW\ZHUHSURJUHVVLYHO\ UHGXFHG WR JLYH
KLJKHU SULRULW\ WR XVHUV ,Q RUGHU WR VDWLVI\ WKH
FDOLEUDWLRQ QHHGV LW ZDV GHFLGHG WRPRYH WKUHH RI WKH
WUDQVSRQGHUV WR GLIIHUHQW ORFDWLRQV >@ 7KXV WKH








 75 PRYHG WR %DOLNSDSDQ %RUQHR LQ ,QGRQHVLD
ORFDWHG DW D VLPLODU ODWLWXGH WR WKH $PD]RQ
UDLQIRUHVW

4.1. Instrument Stability 
,QIOLJKW WKH LQVWUXPHQW VWDELOLW\ ZDV JHQHUDOO\
PHDVXUHGDWPHGLXPDQGORQJWHUPOHYHOV

0HGLXP WHUP FKHFNV FRQVLVWHG RI PHDVXULQJ WKH
YDULDWLRQVRIWUDQVPLWDQGUHFHLYHFKDUDFWHULVWLFVGXULQJ
DQ DFTXLVLWLRQ 7KLV ZDV GRQH E\ FKHFNLQJ WKH
DPSOLWXGH DQG SKDVH RI D VHW RI LQWHUQDO FDOLEUDWLRQ
SXOVHVDQGRIWKHUHFRQVWUXFWHGFKLUSUHSOLFD7KHFKLUS
UHSOLFD ZDV UHFRQVWUXFWHG IURP WKH LQWHUQDO FDOLEUDWLRQ
SXOVHVLWVSRZHUZDVODWHUXVHGLQWKHJURXQGSURFHVVRU
IRU QRUPDOLVDWLRQ ZLWKLQ D GDWDWDNH )LJXUH  VKRZV
WKH VWDELOLW\ RI WKH UHSOLFD SXOVH SRZHU KHQFH WKH
LQWHUQDOFDOLEUDWLRQZLWKLQORQJ:6GDWDWDNHVDFTXLUHG
LQ  ,W FDQ EH VHHQ WKDW WKH UHSOLFD FKLUS YDULDWLRQ
VOLJKWO\ LQFUHDVHG ZLWK GDWD WDNH OHQJWK EXW ODUJHO\
UHPDLQHGEHORZG%ZLWKDQDYHUDJHYDOXHaG%








GULYHQ E\ WKH EHKDYLRXU RI WKH DQWHQQD 750V 7KHVH
ZHUHPRQLWRUHGGDLO\XVLQJ060SURGXFWVZKLFKDORQJ




VKRZLQJ WKH PD[LPXP PHDQ DQG PLQLPXP JDLQ RU
SKDVHIURPWKHDFWLYH$6$57UDQVPLW5HFHLYH0RGXOHV














WKH WZR DQWHQQD UHVHWV 6HFWLRQV   DQG  DUH
FOHDUO\ HYLGHQW WKURXJK FKDQJHV LQ WKH 750 JDLQ DQG
SKDVHV 7KH UHJXODU XSGDWHV RI WKH HOHYDWLRQ DQWHQQD
SDWWHUQV ZHUH HIIHFWLYH LQ FRPSHQVDWLQJ WKH UDGLDWLRQ
SDWWHUQFKDQJHV6HFWLRQ

4.2. Doppler Centroid Monitoring 
$ SDUDPHWHU WKDW ZDV PRQLWRUHG GXULQJ WKH $6$5
PLVVLRQ ZDV WKH 'RSSOHU FHQWURLG IUHTXHQF\ 7KLV
SDUDPHWHU ZDV H[WUDFWHG IURP $6$5 SURGXFWV RQ D





WKH RUELW RQ WKWK -XO\  LV VKRZQ LQ )LJXUH 
ZKHUHWKHGDWDSRLQWVDZD\IURPWKHSUHGLFWHGDQGILWWHG
FXUYHV ZHUH GXH WR DQ RXWRISODQH RUELW PDQRHXYUH









4.3. Elevation Antenna Pattern Assessment 
7KH $6$5 HOHYDWLRQ DQWHQQD SDWWHUQV ($3V IRU DOO
DFTXLVLWLRQ PRGHV DQG VZDWKV ZHUH FRQWLQXDOO\
PHDVXUHG WKURXJKRXW WKH OLIHWLPH RI (QYLVDW XVLQJ
VXLWDEOH KRPRJHQHRXV UHJLRQV ZLWKLQ WKH $PD]RQ
UDLQIRUHVW

7KLV DFWLYLW\ ZDV UHTXLUHG WR PRQLWRU FKDQJHV WR WKH





8SGDWHV WR WKHHOHYDWLRQDQWHQQDSDWWHUQVZHUHPDGH LI
WKHUH KDG EHHQ D FKDQJH RI G% RU PRUH VLQFH WKH
SUHYLRXV ($3 DVVHVVPHQW XVXDOO\ HYHU\  PRQWKV
7KHVHXSGDWHG($3VZHUHPDGHDYDLODEOH IRUXVHZLWK
WKH (6$ 3)$6$5 6$5 SURFHVVRU DQG XVHUV YLD
XSGDWHG$6$B;&$B$;DX[LOLDU\ILOHV 

)LJXUH  VKRZV WKH ($3 DW WKH VWDUW DQG HQG RI WKH
$6$5PLVVLRQ IRU D VHOHFWLRQRI VZDWKV ,6 ++DQG
99 SRODULVDWLRQ ,6 ++ DQG ,6 ++ 7KHVH
FKDQJHV ZHUH W\SLFDO IRU DOO VZDWKV DQG SRODULVDWLRQV
WKHODUJHVWFKDQJHVWHQGHGWRRFFXULQWKHORZHULQFLGHQW
DQJOH VZDWK )RU DOO VZDWKV WKHUH ZHUH QR REYLRXV








4.4. Radiometric Calibration 
7KH SXUSRVH RI UDGLRPHWULF FDOLEUDWLRQ LV WR DOORZ WKH
WUDQVIRUPDWLRQ RI WKH VLJQDO PDJQLWXGH LQWR SK\VLFDO
XQLWV7KHUDGDUSK\VLFDOXQLWLVWKH5DGDU&URVV6HFWLRQ
5&6RUVLJPDH[SUHVVHGLQG%PIRUSRLQWWDUJHWVRU
WKH 1RUPDOLVHG 5&6 15&6 RU VLJPD QRXJKW 5&6





PDLQ DFWLYLWLHV DEVROXWH DQG UHODWLYH UDGLRPHWULF
FDOLEUDWLRQ

4.4.1. Absolute Radiometric Calibration 
$EVROXWH UDGLRPHWULF FDOLEUDWLRQ ZDV DFKLHYHG LQ WKH
VDPH ZD\ DV IRU (56 E\ GHWHUPLQLQJ DQ DEVROXWH
FDOLEUDWLRQ IDFWRU . XVHG WR WUDQVIRUP WKH SL[HO




,W LV SUHIHUDEOH WR XVH DFWLYH UDGDU FDOLEUDWRUV LH
WUDQVSRQGHUV DV RSSRVHG WR SDVVLYH RQHV LH FRUQHU
UHIOHFWRUVDVWKHUDWLRRIVLJQDOWRFOXWWHUGHWHUPLQHVWKH
DFFXUDF\ WR ZKLFK WKH FDOLEUDWLRQ FDQ EH PDGH 7KH
5&6 RI WKH $6$5 WUDQVSRQGHUV WKHPVHOYHV ZHUH SHU
GHVLJQ ZLWKLQ G% DQG VWDEOH WR G% PDNLQJ
WKHP WKH WDUJHWV RI FKRLFH IRU ERWK SHUIRUPDQFH
DVVHVVPHQWDQGDEVROXWHFDOLEUDWLRQGHWHUPLQDWLRQ

7DEOH  OLVWV WKH $6$5 WUDQVSRQGHU UHODWLYH 5&6
PHDVXUHPHQWV LH UHODWLYH WR WKH QRPLQDO WUDQVSRQGHU
5&6IRUDOOWUDQVSRQGHUPHDVXUHPHQWVRYHUWKH$6$5
PLVVLRQ OLIHWLPH ,W FDQ EH VHHQ WKDW WKH UHODWLYH 5&6
PHDVXUHPHQWV ZHUH VPDOO DQG FRQVLVWHQW DFURVV WKH
SURGXFW W\SH DQG VZDWK  ,Q WHUPV RI UDGLRPHWULF
DFFXUDF\ DQG VWDELOLW\ LI FRQVLGHULQJ DOO WKH $6$5
WUDQVSRQGHUVWKHPHDQ5&6ZDVG%IRU,03
SURGXFWVDQGG%IRU$33SURGXFWV+RZHYHU
ZKHQ FRQVLGHULQJ RQO\ WKH UHIHUHQFH WUDQVSRQGHUV
GHSOR\HG LQ 7KH 1HWKHUODQGV WKH PHDQ 5&6 ZDV
G% IRU ,03 SURGXFWV DQG G% IURP













4.4.2. Relative Radiometric Calibration 
7KHDEVROXWHFDOLEUDWLRQDOORZVJOREDOFRUUHFWLRQRIWKH
LPDJH UDGLRPHWU\ EXW GRHV QRW DOORZ FRUUHFWLRQ IRU
UDQJH DQG D]LPXWK UDGLRPHWULF IOXFWXDWLRQV LQ RUGHU WR
REWDLQ D FRQVWDQW JDLQ DFURVV WKH ZKROH 6$5 LPDJH
7KLVLVWKHUROHRIWKHUHODWLYHFDOLEUDWLRQ

,Q WKH FDVH RI $6$5 WKLV PDLQO\ FRQVLVWHG RI
HVWLPDWLQJWKH($3LQRUGHUWRUHPRYHLWODWHUGXULQJWKH
6$5SURFHVVLQJRUDVDSRVWSURFHVVLQJVWHS7KH($3
ZDV DVVHVVHG E\ DFTXLULQJ GDWD RYHU WKH XQLIRUP
$PD]RQ5DLQ)RUHVW 7KH($3ZDV UHJXODUO\ DVVHVVHG
LQ DOO WKH EHDPV DQG SRODULVDWLRQV DQG XSGDWHV ZHUH
PDGHZKHQSHDNWRSHDNUHVLGXDOVRI!G%ZHUHVHHQ

0DQ\ ($3 SDWWHUQV ZHUH PDGH WKH IXOO OLVW FDQ EH
IRXQG LQ WKH $6$5 F\FOLF UHSRUWV DYDLODEOH WR XVHUV
>@,QWKHVDPHPDQQHUDVWKHFDOLEUDWLRQFRQVWDQWWKH
GLIIHUHQW($3XVHGRSHUDWLRQDOO\LQWKHJURXQGVHJPHQW
DUH VWRUHG LQ$X[LOLDU\'DWD )LOHV $') DFFHVVLEOH WR
WKHXVHUV>@

4.5. Localisation Accuracy 
7KH $6$5 LQWURGXFHG XQSUHFHGHQWHG ³WLHSRLQW´ IUHH




4.5.1. Relative Localisation Accuracy 
*LYHQ WKH EURDG UDQJH RI IRFXVVHG $6$5 SURGXFWV
SURGXFHGE\WKH3)$6$5SURFHVVRUVHH7DEOHLWLV
LPSRUWDQWWRHQVXUHWKDWDOODUHJHRPHWULFDOO\FRQVLVWHQW
ZLWK RQH DQRWKHU  &RPSDULVRQV EHWZHHQ SURGXFW
FDWHJRULHV SURGXFHG XVLQJ GDWD IURP WKH VDPH
DFTXLVLWLRQ,06,03,00,0*$36$33$30$3*
DQG:66:60ZHUHPDGHE\HOOLSVRLGJHRFRGLQJHDFK
SURGXFW LQWR D FRPPRQ JHRPHWU\ IRU ,0 DQG $3 WKH
,0*$3*JHRPHWU\ZDVWDNHQDVWKHUHIHUHQFH,PDJH
PDWFKLQJ EHWZHHQ WKH UHVXOWLQJ JHRFRGHGHOOLSVRLG
JHRFRGHG *(& LPDJHV IROORZHG E\ HYDOXDWLRQ RI
UHODWLYH VKLIW VWDWLVWLFV VKRZHG JHRPHWULF FRQVLVWHQF\
PXFK VPDOOHU WKDQ WKH UHVROXWLRQ RI D VLQJOH VDPSOH
>@>@ 6PDOO VXEVZDWKGHSHQGHQW UHVLGXDO VKLIWV
EHWZHHQ:66DQG:60SURGXFWVZHUHIRXQGWREHOHVV
WKDQ  RI D UHVROXWLRQ FHOO 7KH FRQILUPHG KLJK
UHODWLYH ORFDWLRQ DFFXUDF\ JLYHV RQH FRQILGHQFH WR XVH
RQO\WKHKLJKHVWUHVROXWLRQ6/&SURGXFWVIRUDEVROXWH
DFFXUDF\ GHWHUPLQDWLRQ DQG WKDW WKH ORZ OHYHO RI
ORFDWLRQ HUURUV GHWHUPLQHG IRU WKRVH SURGXFWV LV YDOLG
WKURXJKRXW WKH SURGXFW WUHH 2QH PD\ XVH WKH KLJK
UHVROXWLRQSURGXFWVDVWKHSULPDU\FDOLEUDWLRQUHIHUHQFH
DQG YDOLGDWH WKH UHPDLQLQJ SURGXFW FDWHJRULHV
³YLFDULRXVO\´

4.5.2. Absolute Geolocation Accuracy 
'XULQJ WKH $6$5 PLVVLRQ WKH DEVROXWH JHRORFDWLRQ
DFFXUDF\ ZDV PRQLWRUHG UHJXODUO\ XVLQJ WKH $6$5
WUDQVSRQGHUV DV WDUJHWV 6ROXWLRQ RI WKH 'RSSOHU DQG
UDQJH HTXDWLRQV XVLQJ WKH WUDQVSRQGHU ORFDWLRQ DQG
GHOD\ WHUP WRJHWKHU ZLWK WKH (QYLVDW VWDWH YHFWRUV DQG












































$IWHU FRQILUPDWLRQ WKDW WKH VWURQJHVW WDUJHW LQ WKH
QHLJKERXUKRRG RI WKH SUHGLFWLRQ ZDV WKH WUDQVSRQGHU
WKH LPDJH ORFDWLRQ ZDV PHDVXUHG XVLQJ ]HUR SDGGLQJ
DQG ))7 LQWHUSRODWLRQ HQDEOLQJ D PHDVXUHPHQW
 SUHFLVLRQ RI  VDPSOHV 'LIIHUHQFHV EHWZHHQ
SUHGLFWLRQV DQG PHDVXUHPHQWV ZHUH WDEXODWHG DQG
SORWWHG IRU PXOWLSOH JHRORFDWLRQ PHWKRGV XVLQJ D
YDULHW\ RI VWDWH YHFWRU SURGXFW TXDOLWLHV ([DPSOHV RI
VXFK GLIIHUHQFH PHDVXUHPHQWV DUH VKRZQ IRU WKH
5DGDUVDWWUDQVSRQGHULQ5HVROXWH&DQDGDDERYH)LJXUH
 2Q WKH OHIW SUHGLFWLRQV ZHUH EDVHG RQ UHVWLWXWHG
VWDWH YHFWRUV RQ WKH ULJKW RQH VHHV WKDW VOLJKWO\ EHWWHU
DFFXUDF\ ZDV DFKLHYHG XVLQJ '25,6 SUHFLVH VWDWH
YHFWRUV%RWKUHVXOWVDUHDJUHDWLPSURYHPHQWXSRQDQ\





GHVFHQGLQJ SDVVHV RI VXFK WUDQVSRQGHU PHDVXUHPHQWV
7KH LQLWLDO VDPSOLQJ ZLQGRZ VWDUW WLPH 6:67 ELDV
YDOXH RI [V ZDV UHSODFHG ZLWK DQ XSGDWHG
YDOXH RI [V DQG PDGH DYDLODEOH LQ DQ
XSGDWHG $6$B,16B$; ILOH IRU DOO LQWHUHVWHG LQ
SURFHVVLQJ$6$5GDWD >@$OOSURGXFWVJHQHUDWHGE\
3)$6$5DIWHU'HFHPEHUXVHGWKHODWWHUYDOXH
,W LV WKHGDWHRISURFHVVLQJ WKDW LVSHUWLQHQWQRW WKDWRI
WKHDFWXDOGDWDDFTXLVLWLRQ

$ IXUWKHU SURFHVVLQJ DUWHIDFW RI QRWH IRU 3)$6$5
SURGXFWV LV WKH VRFDOOHG ³ELVWDWLF´ VKLIW FDXVHG E\ WKH
D]LPXWK]HUR'RSSOHUWLPH='7DQQRWDWLRQQRWEHLQJ
FRUUHFWHG IRU WKH ³IDVW WLPH´ HODSVLQJ EHWZHHQ HFKR
UHFHSWLRQ DQG WKH UHDO ='7 GXULQJ WKH D]LPXWK
IRFXVVLQJ RSHUDWLRQ7KH JHRORFDWLRQ JULG DQQRWDWHG LQ
DOO$6$5OHYHOSURGXFWVLVDIIHFWHGE\WKLVELDVDVLV
WKH HOOLSVRLGJHRFRGLQJ DOJRULWKP HPSOR\HG GXULQJ
,0*$3* SURGXFW JHQHUDWLRQ )RU UDQJH'RSSOHU
JHRFRGLQJ VRIWZDUH KRZHYHU WKH LVVXH LV VWULFWO\ D
VOLJKWO\ GLIIHUHQW DQQRWDWLRQ FRQYHQWLRQ DQG FDQ EH
FRPSHQVDWHG ZLWKLQ WKH JHRORFDWLRQ SURFHGXUH E\
DGGLQJ DQ H[WUD VWHS WR WKH D]LPXWK LQGH[ FDOFXODWLRQ
>@ ,I WKH HIIHFW LV QRW FRPSHQVDWHG WKHQ D UDQJH
GHSHQGHQW D]LPXWK ELDV RI aP LV LQWURGXFHG EXW QR
PHDVXUDEOH UHVLGXDO HIIHFW KDV EHHQ GHWHFWHG LI WKH
VWDQGDUG FRUUHFWLRQ GHVFULEHG LQ >@ DQG >@ LV
DSSOLHG

*LYHQ D ODUJH VHW RI GLIIHUHQFHV FDOFXODWHG EHWZHHQ
SUHGLFWHG YV PHDVXUHG LPDJH ORFDWLRQV WKH DEVROXWH
ORFDWLRQHUURU$/(ZDVHVWLPDWHGDVWKHVTXDUHURRWRI
WKH VXP RI WKH VTXDUHV RI WKH UDQJH DQG D]LPXWK
GLIIHUHQFHV H[SUHVVHG LQPHWUHV:LWK WKH H[FHSWLRQ RI
SURGXFWVVXEMHFW WRDQ LQWHUPLWWHQW UDQJHELDV WKDWZHUH
DW WKH WLPH EHLQJ LQYHVWLJDWHGZLWK0'$&RUSRUDWLRQ
WUDQVSRQGHUPHDVXUHPHQWVIURP5HVROXWH&DQDGDDQG
WKH 1HWKHUODQGV PDGH IURP  WR  FRQVLVWHQWO\
VKRZHG $/( OHVV WKDQ P XVXDOO\ IDU ORZHU >@
6LPLODU DFFXUDFLHV ZHUH PHDVXUHG XVLQJ WUDQVSRQGHU
LPDJHV DFTXLUHG DIWHU WKH (19,6$7 RUELW FKDQJH LQ
 >@ 7KH LQWHUPLWWHQW UDQJH ELDV ZDV ODWHU
FRUUHFWHG LQ D 3)$6$5 VRIWZDUH XSJUDGH E\ 0'$
0HDVXUHPHQWV PDGH VLQFH WKH WUDQVSRQGHU
UHGHSOR\PHQW LQGLFDWHG WKDW WKH ODUJHVW FRQWULEXWLQJ
HUURU VRXUFH DSSHDUHG WR EH WKH TXDOLW\ RI WKH
WUDQVSRQGHU¶V*166VXUYH\,IKLJKHUTXDOLW\VXUYH\VRI
WKH WUDQVSRQGHU SRVLWLRQV FRXOG KDYH EHHQ PDGH
DYDLODEOH WKHQ LPSURYHG $/( YDOXHV ZRXOG DOPRVW
FHUWDLQO\ KDYH UHVXOWHG  ,W LVD WHVWDPHQW WR WKHTXDOLW\
RIWKH$6$5LQVWUXPHQWDQGSURFHVVRUWKDWJHRORFDWLRQ
DFFXUDF\ GHWHUPLQDWLRQ ZDV PRUH VHYHUHO\ OLPLWHG E\
WKHTXDOLW\RI WKHDYDLODEOHJURXQGVXUYH\V WKDQE\ WKH
LQVWUXPHQWSURFHVVRUWKHPVHOYHV

4.6. Instrument Performance Verification 
7KH 6$5 TXDOLW\ LPDJHU\ LV HVVHQWLDOO\ EDVHG RQ
DQDO\VLVRI WKH V\VWHPUHVSRQVHRI WZRSDUWLFXODU W\SHV
RIWDUJHWV

 3RLQW WDUJHWV VXFK DV WUDQVSRQGHUV XVHG WR DVVHVV
WKHLPSXOVHUHVSRQVHIXQFWLRQRIWKHV\VWHPWKDWLV
FKDUDFWHULVHG E\ WKH G% VSDWLDO UHVROXWLRQ DQG
VLGHOREHFKDUDFWHULVWLFV
 'LVWULEXWHG WDUJHWV WR DVVHVV WKH UDGLRPHWULF
SURSHUWLHV RI WKH V\VWHP XVLQJ WKH VWDWLVWLFDO
GLVWULEXWLRQRIWKHSL[HOLQWHQVLW\

7DEOH  VKRZV WKH ,PSXOVH 5HVSRQVH )XQFWLRQ ,5)
FKDUDFWHULVWLFV REWDLQHG IURP WKH WUDQVSRQGHU DQDO\VLV
GXULQJ WKH $6$5 PLVVLRQ IRU ERWK KLJKUDWH DQG
PHGLXPUHVROXWLRQSURGXFWV,6/536/5DQG66/5DUH
WKH LQWHJUDWHG SHDN DQG VSXULRXV VLGHOREH UDWLRV
UHVSHFWLYHO\ $OO SDUDPHWHUV DUH ZHOO ZLWKLQ WKH
UHTXLUHPHQWVH[FHSWIRUWKH$36SURGXFWVLGHOREHUDWLRV
GXH WR WKH ,5)PRGXODWLRQ FDXVHGE\ WKHGLVFRQWLQXLW\









)RU WKH JURXQG UDQJH GHWHFWHG SURGXFWV WKH UDQJH
UHVROXWLRQ YDULHVZLWK LQFLGHQW DQJOH )LJXUH  VKRZV
WKH PHDVXUHG UDQJH UHVROXWLRQ IRU ,03 DQG $33
SURGXFWV $Q H[FHOOHQW DJUHHPHQW LV REVHUYHG ZLWK
UHVXOWVZHOOEHORZWKHUHTXLUHPHQWRIPDWPLGUDQJH
 7KHSL[HOVSDFLQJRIWKH,03SURGXFWVLVPFDXVLQJ











)LJXUH  SURYLGHV WKH PHDVXUHG UDQJH UHVROXWLRQ IRU
RQH RI WKH PHGLXP UHVROXWLRQ SURGXFWV :60 7KH
UDQJH UHVROXWLRQ UHTXLUHPHQW IRU WKHVH SURGXFWV ZDV
P DW PLGUDQJH  7KH SL[HO VSDFLQJ IRU WKH 05
SURGXFWVLVP7KHUHIRUHPRVWRIWKHSURGXFWVGRQRW
UHVSHFW WKH1\TXLVW FULWHULRQ LH WKH SL[HO VL]H VKRXOG
EHHTXDO WRRU OHVV WKDQKDOI WKH VSDWLDO UHVROXWLRQ  ,Q
SUDFWLFH V\VWHPDWLF DQDO\VLV RI WKH GDWD KDV
GHPRQVWUDWHG WKDW LW LV QRW D SUREOHP H[FHSW LQ WKH IDU
VZDWKSRUWLRQVDQGIRUWKHKLJKHULQFLGHQWDQJOHVZDWKV






,QDGGLWLRQ WR WKH ,5)PHDVXUHPHQWGLVWULEXWHG WDUJHWV
RI KRPRJHQHRXV EDFNVFDWWHU ZHUH XVHG WR DVVHVV WKH
UDGLRPHWULFDFFXUDF\DQGVWDELOLW\RI WKH V\VWHP7DEOH
SUHVHQWVWKHUHVXOWVLQWHUPVRI(TXLYDOHQW1XPEHURI
/RRNV (1/ JLYLQJ DQ LQGLFDWLRQ RI WKH 5DGLRPHWULF
5HVROXWLRQ  7KHVH YDOXHV FRPSDUH ZHOO ZLWK WKH
WKHRUHWLFDO YDOXHV IRU HDFK SURGXFW W\SH EDVHG RQ WKH




  IMP IMS IMM APP APS APM WSM 
SS1 - - - - - - 13.2 
IS1 3.95 0.96 35.7 1.76 0.93 44.0 - 
IS2 3.95 0.96 42.2 1.73 0.93 52.5 - 
IS3/SS2 3.95 0.96 52.6 2.25 0.93 65.7 13.2 
IS4/SS3 3.95 0.96 60.8 2.66 0.93 75.7 13.8 
IS5/SS4 3.95 0.96 65.8 3.30 0.93 83.2 13.8 
IS6/SS5 3.95 0.96 72.7 3.78 0.93 90.2 13.4 
IS7 3.95 0.96 75.8 3.73 0.93 95.9 - 

)LQDOO\ WKH XSSHU OLPLW WR WKH QRLVH HTXLYDOHQW VLJPD
QRXJKW 1(ıRI DQ LPDJH LV HVWLPDWHGE\PHDVXULQJ
WKHUDGDUFURVVVHFWLRQRIORZEDFNVFDWWHUUHJLRQV7KHVH
WDUJHWV RI RSSRUWXQLW\ DUH W\SLFDOO\ RFHDQV DQG LQODQG
ZDWHUVZLWKYHU\ORZZLQGVSHHGFRQGLWLRQV7KHUHVXOWV
FDQ EH VHHQ LQ )LJXUH  IRU +5 GDWD RYHU GLIIHUHQW
SRODULVDWLRQV SUH RUELW FKDQJH 7KH VROLG FXUYHV
UHSUHVHQW WKH WKHRUHWLFDO YDOXHV WKH XSSHU DQG ORZHU
FXUYHV DUH IRU WKH VDWHOOLWH DOWLWXGH H[WUHPHV 7KH
PHDVXUHPHQWV DUH DV H[SHFWHG RU EHWWHU 3RVWRUELW
FKDQJH1(ıHVWLPDWHVDUHVOLJKWO\EHWWHUWKDQSUHRUELW































































































 4.7. Product Calibration 
$6$5SURGXFWVDQGDOO(6$6$5SURGXFWVXSWRQRZ
DUHGHOLYHUHG LQ WKH UDGDUEULJKWQHVV >@ EHWDQRXJKW
FRQYHQWLRQ 7KH FRQYHUVLRQ WR EHWD VLJPD RU JDPPD
QRXJKW LV OHIW WR WKH XVHUV RU WR GHGLFDWHG WRROV
&DOLEUDWLRQ RI $6$5 SURGXFWV SURFHVVHG ZLWK WKH
RIILFLDO(6$SURFHVVRU3)$6$5LVGHVFULEHGLQ>@

5. SPECIFIC SAR MISSIONS 
5.1. Wave Mission 
.QRZOHGJHRIRFHDQZDYHVDQGZDYHFOLPDWHLVQHHGHG
IRU YDULRXV DSSOLFDWLRQV ZLWKLQ RIIVKRUH RSHUDWLRQV 
HQJLQHHULQJ ILVKHULHV VKLS URXWLQJ DQG FRDVWDOKDUERXU
PDQDJHPHQW 7KH PHDVXUHPHQW DQG DQDO\VLV RI
GLUHFWLRQDO RFHDQ ZDYH VSHFWUD KDYH EHHQ D UHVHDUFK
WRSLF IRU GHFDGHV 7RGD\ LQIRUPDWLRQ RQ RFHDQ ZDYH
VSHFWUDLVSURYLGHGE\EXR\VQXPHULFDOPRGHOVDQG+)
UDGDUV ,Q WKH ODVW GHFDGHV VHDVXUIDFH UHPRWH VHQVLQJ
IURPVDWHOOLWHVSURYLGLQJJOREDOPHDVXUHPHQWVRIRFHDQ
ZLQGV ZDYH KHLJKW DQG ZDYH VSHFWUD KDYH EHFRPH
XVHIXO WRROV IRU ERWK WKH RFHDQRJUDSKLF DQG WKH
PHWHRURORJLFDO FRPPXQLW\ :KLOH VFDWWHURPHWHUV DQG
DOWLPHWHUV DUHZHOO SURYHQ DQG DFFHSWHG WHFKQLTXHV IRU
PHDVXULQJRFHDQVXUIDFHZLQGVDQGZDYHKHLJKWWKHXVH






7KH :0 FRUUHVSRQGV WR VPDOO PHDVXUHPHQWV FDOOHG
ZDYH FHOOV DSSUR[LPDWHO\  NP DORQJWUDFN E\ XS WR
 NP DFURVVWUDFN DFTXLUHG DW  NP LQWHUYDOV 7KH
FHOOVPD\KDYHDOWHUQDWLQJSRVLWLRQV LQ WKH VZDWKRUEH
LQ DOWHUQDWLQJ VZDWKV 7KH SRODULVDWLRQ PD\ DOVR DOWHU




:LWK WKH ODXQFK RI (QYLVDW LQ  D QHZ HUD ZDV
LQLWLDWHGZLWKWKHLQWURGXFWLRQRIWKH:0/HYHOLPDJH
FURVVVSHFWUDSURGXFWDQGWKH:0/HYHOZDYHVSHFWUD
SURGXFW 7KH /HYHO  LPDJH VSHFWUXP LV HVWLPDWHG E\
LQWHUORRNLQJ RI WKH FRPSOH[ LPDJHWWH IROORZHG E\ FR
DQG FURVVVSHFWUD HVWLPDWLRQ EHWZHHQ WKH LQGLYLGXDO
LQWHUORRN LPDJHV 7KH /HYHO  SURGXFW LV WKH LQSXW WR






YDULRXV DSSOLFDWLRQV VXFK DV VZHOO WUDFNLQJ DQG
DVVLPLODWLRQ LQ 1XPHULFDO :HDWKHU 3UHGLFWLRQ 1:3
PRGHOV>@

7KH SHUIRUPDQFH RI WKH ZDYH PRGH IRU VZHOO ZDYH
VSHFWUD UHWULHYDO KDV EHHQ DVVHVVHG XVLQJ EXR\ DQG












5.2. ASAR Polarimetric Mission 
3RODULPHWULF 6$5 PLVVLRQV DUH PRWLYDWHG E\ HYLGHQFH







LQWHUFKDQQHO SKDVH SUHVHUYLQJ DQG VLPXOWDQHRXV
LOOXPLQDWLRQ RI WKH (DUWK¶V VXUIDFH ZLWK GLIIHUHQW
SRODUL]DWLRQ VWDWHV HJ + DQG 9 7KLV LV XVXDOO\
DFKLHYHG E\ XVLQJ WZR VHSDUDWH WUDQVPLW DQG UHFHLYH
FKDLQVIRUERWKSRODULVDWLRQV$GXDOSRODULPHWULFPRGH
KDVDFRQYHQWLRQDOWUDQVPLW35)VHWXSZLWKWZRSDUDOOHO
UHFHLYLQJ+9PRGXOHV $ IXOO\SRODULPHWULFPRGH LQ
DGGLWLRQ LQWHUOHDYHV WKH WUDQVPLVVLRQ RI+ DQG9 RYHU
WKH VWUHDP RI SXOVHV 7KH PLVVLRQV $/263$/6$5




5.2.1. Alternating Polarisation 




6LPLODUO\ WR FODVVLFDO GXDOSRODULPHWULF PRGH $6$5
$3PRGH SURYLGHV D SDLU RI FRUHJLVWHUHG LPDJHVZLWK
GLIIHUHQWSRODULVDWLRQVLQFRSRODULVDWLRQ++99RULQ
FURVVSRODULVDWLRQ +++9 RU 999+ +RZHYHU $3
GRHV QRW UHDOO\ IDOO LQWR WKH FDWHJRU\ RI GXDO
SRODULPHWULF PRGH EHFDXVH LW GRHV QRW SUHVHUYH WKH
SKDVH EHWZHHQ SRODULPHWULF FKDQQHOV LH LW LV QRW
FRKHUHQW 7KLV LV GXH WR WKH IDFW WKDW $3 ZDV
LPSOHPHQWHG LQ D 6FDQ6$5 IDVKLRQ LH WUDQVPLWWLQJ
EXUVWVHTXHQFHVZLWKDOWHUQDWHGSRODULVDWLRQVGXULQJWKH
DQWHQQD V\QWKHVLV 7KLV \LHOGHG DOWHUQDWLQJ ORRNV RI
DSSUR[LPDWHO\RQH IRXUWKRI WKH LQWHJUDWLRQ WLPH DQG D
 UHGXFHGVSDWLDOUHVROXWLRQFRPSDUHGZLWK,0GDWD

,W IROORZV WKDW D SRODULPHWULF DQDO\VLV RI WKH VFHQH
FKDUDFWHULVWLFVFDQRQO\EHSHUIRUPHGSDUWLDOO\XVLQJWKH
EDFNVFDWWHUFRHIILFLHQWVIRUWKHSRODULVDWLRQFRPELQDWLRQ
RI WKH $6$5$3 SURGXFW 8VLQJ DOWHUQDWH SRODULVDWLRQ
GDWD UHVXOWV VWLOO LQ DQ DGYDQWDJH ZLWK UHVSHFW WR WKH
VLQJOH SRODULVDWLRQ FDVH IRU WKH SXUSRVH RI TXDQWLWDWLYH
UHPRWHVHQVLQJ>@>@

5.2.2. AP swath reduction 
6HFWLRQ  GHVFULEHV D SUREOHP H[SHULHQFHG ZLWK $3
PRGHVLQFHWKHEHJLQQLQJRIWKHPLVVLRQ7KLVOHGWRWKH
VXVSHQVLRQ RI $3 ,6 DFTXLVLWLRQV DW WKH HQG RI 
DQG WR D VLJQLILFDQW UHGXFWLRQ LQ WKH XVH RI DOO RWKHU
VZDWKV LQ HDUO\  ,Q 0D\  D SDWFK ZDV
XSOLQNHG RQERDUG LQ RUGHU WR RYHUFRPH WKLV DQRPDO\
DOORZLQJUHVXPSWLRQRI$3RSHUDWLRQV+RZHYHULWZDV
PDGH DW WKH H[SHQVH RI DQ $3 PRGH VZDWK UHGXFWLRQ
VHH7DEOH

6. ERS AND ASAR: TWO INSTRUMENTS ONE 
MISSION 
2QHRIWKH$6$5PLVVLRQJRDOVLVWRHQVXUHFRQWLQXLW\
ZLWK WKH (56 PLVVLRQ (6$ LPSOHPHQWHG WKLV
UHTXLUHPHQWLQWKUHHPDMRUZD\V

)LUVW ZDV SURYLVLRQ RI PHDVXUHPHQW FRQWLQXLW\ E\
DFTXLULQJWKHPDMRULW\RI,0DQG:9GDWDLQ(56OLNH
PRGH6HFRQGZDVKDUPRQLVDWLRQRIWKHSURFHVVRUVDQG
IRUPDWV ,QGHHG WKH KLVWRULFDO (56 SURFHVVRU FDOOHG
903ZDV UHSODFHG LQ  E\ WKH 3)(56 SURFHVVRU






UHOLDEOH 'RSSOHU LQIRUPDWLRQ WR VXSSRUW WKH
LQWHUIHURPHWULFPLVVLRQ)RUWKH:9PRGHLWFRQVLVWHG
RI UHSURFHVVLQJ WKH HQWLUH (56:9PLVVLRQ XVLQJ
WKH VDPH DOJRULWKP DV $6$5 LQ RUGHU WR SURYLGH WKH
VFLHQWLILF FRPPXQLW\ ZLWK  \HDUV RI KRPRJHQHRXV
GDWDVHWLQTXDOLW\DQGIRUPDW7KLVHQDEOHVVWXGLHVRYHU




$IWHU DQ LQWURGXFWLRQ RI WKH $6$5 LQVWUXPHQW DQG
SURGXFWV WKLV SDSHU GHVFULEHG WKH PDLQ HYHQWV DQG
SHUIRUPDQFH UHVXOWV WKDW RFFXUUHG IRU WKH $6$5
LQVWUXPHQWGXULQJ WKH MXVWRYHU\HDUVRI WKH(QYLVDW
PLVVLRQ7KH$6$5PLVVLRQSURYLGHGDQHQKDQFHGVHW
RIRSHUDWLQJPRGHVDQGSURGXFW W\SHVFRPSDUHG WR WKH
(566$5VDVZHOODVWKHRSHUDWLRQDQGPDLQWHQDQFHRI
DQDFWLYHDQWHQQD
7KH TXDOLW\ DVVHVVPHQW DQG FDOLEUDWLRQ RI $6$5
SURGXFWV ZDV LPSURYHG DQG HQKDQFHG WKURXJKRXW WKH
PLVVLRQ 7KLV UHTXLUHG D FRQVWDQW LQYROYHPHQW IURP
(6$DQGSDUWQHUVDQGDOVRDFRQVWDQWGLDORJXHZLWKWKH
XVHU FRPPXQLW\ $Q H[DPSOH RI WKLV ZDV :6 EXUVW
V\QFKURQLVDWLRQZKHUH DQ LPSURYHPHQW ZDVPDGH SDUW
ZD\ WKURXJK WKHPLVVLRQ WR LQFUHDVH WKH SUREDELOLW\ RI
JHQHUDWLQJDQLQWHUIHURJUDPIURPFRPSOH[:6GDWD

1RWH WKDW WKLV SDSHU KDV QRW GLVFXVVHG DQRWKHU NH\
DFWLYLW\ RI WKH $6$5 PLVVLRQ 6$5 SURFHVVRU
PDLQWHQDQFH DQG HYROXWLRQ 7KH 0'$ 3)$6$5
SURFHVVRU KDV KDG D QXPEHU RI XSGDWHV WKURXJKRXW WKH
$6$5 PLVVLRQ HJ WR FRUUHFW SURGXFW DQRPDOLHV
LQFOXGLQJ WKH JHQHUDWLRQ RI QHZ SURGXFW W\SHV HJ




>@ (QYLVDW 3URJUDPPH 3URSRVDO (6$3%(2
(6$GRFXPHQW
>@ =LQN 0 + -DFNVRQ µ$6$5 ([WHUQDO
&KDUDFWHULVDWLRQ¶ 3URF RI WKH (QYLVDW &DOLEUDWLRQ
5HYLHZ   KWWSHQYLVDWHVDLQWFDOYDO
SURFHHGLQJV
>@ 7RUUHV5µ$6$5,QVWUXPHQW6WDELOLW\¶3URFHHGLQJVRI
WKH (QYLVDW &DOLEUDWLRQ 5HYLHZ KWWSHQYLVDWHVDLQW
FDOYDOSURFHHGLQJV
>@ $6$5 3URGXFW 6SHFLILFDWLRQ (QYLVDW 3URGXFW
6SHFLILFDWLRQ 9ROXPH  32560'$*6
,VVXH5HYLVLRQ%
>@ 5RVLFK %  µ(56 6$5 	 (QYLVDW $6$5
,QVWUXPHQW'DWD 6WDWXV¶  3URFHHGLQJV RI WKH )ULQJH
:RUNVKRS'HFHPEHU(65,1)UDVFDWL,WDO\
>@ 5RVLFK%$0RQWL*XDUQLHUL''¶$ULD,1DYDV%
'XHVPDQQ & &DIIRULR 3 *XFFLRQH 6 9D]]DQD 2
%DURLV 2 &ROLQ 	 ( 0DWKRW µ$6$5 :LGH 6ZDWK
0RGH ,QWHUIHURPHWU\2SWLPLVDWLRQRI WKH 6FDQ3DWWHUQ
6\QFKURQLVDWLRQ¶ 3URF RI (QYLVDW 6\PSRVLXP ±
$SULO0RQWUHX[6ZLW]HUODQG
>@ *RHW] & -DFNVRQ + 5RVLFK % 7UDQIDJOLD 0
0HDGRZV3&DQHOD0/RU]D3LWW5/DXU+9LDX
3  µ*OREDO 5HGHSOR\PHQW RI WKH (19,6$7
$6$5 7UDQVSRQGHUV IRU $URXQG 2UELW &DOLEUDWLRQ¶
3URF RI WKH (QYLVDW 6\PSRVLXP  $SULO 
0RQWUHX[6ZLW]HUODQG
>@ 5RVLFK%0HDGRZV3-0RQWL*XDUQLHUL$'¶$ULD
' 7UDQIDJOLD 0 6DQWXDUL 0 	 1DYDV , 
µ5HYLHZ RI $6$5 3HUIRUPDQFH DQG 3URGXFW 4XDOLW\
(YROXWLRQ¶ 3URF RI WKH (QYLVDW 6\PSRVLXP 
$SULO0RQWUHX[6ZLW]HUODQG
>@ 0LUDQGD 1 3 0HDGRZV $ 3LOJULP  µ$6$5
$OWHUQDWLQJ 3RODULVDWLRQ 3URGXFW 8SGDWH¶ (65,1
7HFKQLFDO1RWH,'($6%$(6205(3
>@ µ(QYLVDW 0LVVLRQ ([WHQVLRQ %H\RQG  6FHQDULR
'HVFULSWLRQ¶(6$ ,QWHUQDOGRFXPHQW3(53(6$6$
,VVXH5HYLVLRQ
 >@ µ(QYLVDW 0LVVLRQ ([WHQVLRQ %H\RQG  ([SHFWHG
(YROXWLRQ RI 3D\ORDG 3HUIRUPDQFH¶ (6$ LQWHUQDO
GRFXPHQW3(53(6$6$




>@ -DFNVRQ + , 6LQFODLU DQG 6 7DP µ(QYLVDW$6$5
3UHFLVLRQ 7UDQVSRQGHUV¶ &(26 6$5 :RUNVKRS
7RXORXVH2FWREHU
>@ 5RVLFK%-&ORVDµ7KHLQWHUQDOFDOLEUDWLRQVWUDWHJ\RQ





>@ $6$5 &\FOLF 5HSRUWV KWWSHDUWKHVULQHVDLWSFV
HQYLVDWDVDUSXEOLFBUHSRUWV
>@ $6$5 $X[LOLDU\ 'DWD )LOHV 2QOLQH 5HSRVLWRU\
KWWSHDUWKHVDLQWVHUYLFHVDX[LOLDU\BGDWDDVDU
>@ 6PDOO'6FKXEHUW$5RVLFK%0HLHU( µ*HRPHWULF
DQG 5DGLRPHWULF &RUUHFWLRQ RI (6$ 6$5 3URGXFWV¶
3URF(QYLVDW6\PSRVLXP0RQWUHX[6ZLW]HUODQG$SU

>@ 6FKXEHUW $ 6PDOO ' 0LUDQGD 10HLHU ( µ$6$5
3URGXFW &RQVLVWHQF\ DQG*HRORFDWLRQ$FFXUDF\¶ 3URF
&(26 6$5 :RUNVKRS  2EHUSIDIIHQKRIHQ
*HUPDQ\1RYHPEHU
>@ 6PDOO'5RVLFK%0HLHU(1HVFK' µ*HRPHWULF
&DOLEUDWLRQ DQG 9DOLGDWLRQ RI $6$5 ,PDJHU\¶ 3URF
&(26 6$5 :RUNVKRS  8OP *HUPDQ\ 
0D\
>@ 6PDOO'5RVLFK%6FKXEHUW$0HLHU(1HVFK'
µ*HRPHWULF 9DOLGDWLRQ RI /RZ DQG +LJKUHVROXWLRQ
$6$5 ,PDJHU\¶ 3URF  (QYLVDW 	 (56
6\PSRVLXP 6DO]EXUJ $XVWULD  6HSW  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